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quality characteristics often differs from food to food and is also subject
to changes in environmental conditions such as temperature and gaseous
atmosphere.

Lack of adherence to good manufacturing practices can often be related
to levels and types of microorganisms in excess of those present in a
product produced and held under good conditions. The use of poor quality
materials, careless handling, or insanitation may result in a higher bacterial
count in the finished product. However, a heat treatment or other lethal
process can reduce the higher bacterial counts that result from malpractice;
furthermore organisms may die off during storage of frozen, dried, or
fermented foods. Low counts, therefore, do not necessarily indicate good
commercial practices or even food safety. The absence of viable staph-
ylococci in cheese, for example, does not guarantee the absence of staph-
ylococcal enterotoxin. High aerobic plate counts (APC), on the other hand,
do not necessarily mean careless handling or lack of wholesomeness. For
example, ground beef is likely to yield a high APC, but this may merely
reflect the growth of harmless psychrotrophic bacteria during refrigerated
storage.

The relationship between the microbiology of a food and adherence to
good manufacturing practices must be established by conducting repeated
surveys of processing lines to obtain statistically valid data. The critical
control points in the HACCP approach (see Chapter 10) must be identified
and the microbiology of the food at different stages of processing must
be determined. Through these studies, numbers and types of organisms
that characterize the flora of a food produced under a given set of conditions
can be identified and thus provide a basis for the establishment of a
microbiological criterion. Even then, an allowance has to be made for
variations due to differences in processing procedures and equipment.

Finished foods with microbial counts that exceed the criterion might
reasonably be expected to have been mishandled in some manner during
production and/or storage. As pointed out earlier, however, low counts
do not always reflect good manufacturing practices because a lethal step
in the process or significant die-off of microorganisms during storage may
have occurred.

The relationship between good commercial practices and quality often
is a question of aesthetics. A frozen food, for example, might be processed
under conditions of sanitation that a discriminating person would find
objectionable. While these conditions would be reflected in the micro-
biology of the food, the usual quality attributes of nutritional value, flavor,
texture, color, safety, and shelf-life might not be altered.

Microbiological criteria can be useful to determine the utility of a food
or ingredient. The limits for thermophilic spores in sugar and starches to